negative, strictly aerobic, non-motile and formed red colonies. Optimal growth conditions were 28 8C, pH 8.0-11.0 and 0.5-2 % NaCl. The major respiratory quinone was menaquinone-7 (MK-7). The polar lipid profile was composed predominantly of phosphatidylethanolamine, six unidentified polar lipids, one phospholipid and one aminolipid. The predominant cellular fatty acids (.5 %) were iso-C 15 : 0 , iso-C 17 : 1 I/anteiso-C 17 : 1 B, iso-C 16 : 1 G, iso-C 17 : 0 3-OH, C 16 : 1 v7c/C 16 : 1 v6c and iso-C 16 : 1 . The genomic DNA G+C content was 43.0 mol%. 16S rRNA gene sequence analysis indicated that the members of the genera Cecembia, Fontibacter, Aquiflexum and Indibacter of the family Cyclobacteriaceae (phylum Bacteroidetes) were the most closely related, with 16S rRNA gene sequence similarities ranging from 93.6 to 94.2 %. Other members of the family Cyclobacteriaceae showed sequence similarities ,93.0 %. On the basis of phenotypic, chemotaxonomic and phylogenetic properties, strain YIM 4-4 T represents a novel species of a new genus, for which the name Mongoliibacter ruber gen.
nov., sp. nov. is proposed. The type strain is YIM 4-4 T (5CCTCC AB 2012966
Bacteria belonging to the phylum Bacteroidetes (Garrity & Holt, 2001 ) are considered to be of special relevance for aquatic environments. Marine and freshwater environments have a high abundance of bacteria in the phylum Bacteroidetes. This phylum includes Gram-negative heterotrophic bacteria with the particular capacity to degrade complex organic compounds, such as chitin, cellulose and agar (Cottrell & Kirchman, 2000; Höfle, 1992; Nedashkovskaya et al., 2003) , and they play an important role in carbon cycling in the environment. The family Cyclobacteriaceae, a member of the class Sphingobacteriia within the phylum Bacteroidetes, was established by Nedashkovskaya & Ludwig (2011) . At the time of writing, the family Cyclobacteriaceae is known to comprise 13 genera with validly published names: Algoriphagus (Bowman et al., 2003) , Aquiflexum (Brettar et al., 2004b) , Belliella (Brettar et al., 2004a) , Cecembia (Anil Kumar et al., 2012b) , Cyclobacterium (Raj & Maloy, 1990) , Echinicola (Nedashkovskaya et al., 2006 ), Fontibacter (Kämpfer et al., 2010 , Indibacter (Anil Kumar et al., 2010a) , Marini radius (Bhumika et al., 2013) , Mongoliicoccus , Mongoliitalea (Yang et al., 2012) , Nitritalea (Anil Kumar et al., 2010b) and Shivajiella (Anil Kumar et al., 2012a) . However, the genera Litoribacter (Tian et al., 2010) and Rhodonellum (Schmidt et al., 2006) , members of the family Cytophagaceae, also cluster with members of the family Cyclobacteriaceae in phylogenetic trees (All-Species Living Tree; Release LTPs121). This paper reports on the characterization and classification of a strain that is taxonomically novel at the genus level and that belongs to the family Cyclobacteriaceae.
During an investigation of cultured microbial diversity of the haloalkaline environments in Inner Mongolia, China, strain YIM 4-4 T was isolated from surface water collected from the Dugerno lake (428 419 N 1158 519 E; pH 9.5; 4 %, w/v, salinity), a haloalkaline lake located in the Hunsandake desert, Inner Mongolia, China, in September 2011. The novel strain was isolated by the standard dilution-plating technique on marine agar 2216 (MA; Difco), adjusted to pH 9.0, at 28 8C. Strain YIM 4-4 T was maintained on MA slants and stored as suspensions in 20 % (v/v) T were used as reference strains throughout this work.
Gram staining was carried out using the standard Gram reaction combined with the KOH lysis test method (Gregersen, 1978) . Cell morphology and flagella were examined by scanning electron and light microscopy (BH-2, Olympus) after Leifson staining (Murray et al., 1994) . Pigment composition was determined using sonicated cell suspensions in acetone/methanol (7 : 2). The absorption spectra were measured at 300-800 nm with a UV spectrophotometer on a lambda 35 spectrometer (Perkin Elmer) using acetone/methanol (7 : 2) as a blank. Growth was also tested on trypticase soy agar (TSA; BBL) and nutrient agar (NA; Difco). To test NaCl tolerance, growth in the presence of various concentrations of NaCl (0, 0.5, 1-10 at intervals of 1.0 %, w/v) was investigated using NA. Growth was checked at pH 5. 0, 6.0, 7.0, 7.5, 8.0, 8.5, 9 .0, 9.5, 10.0, 11.0 and 11.5 on NA supplemented with 2 % NaCl (modified NA) buffered with citric acid/ NaOH (for pH 5.0-6.0), NaHPO 4 /Na 2 HPO 4 (pH 7.0-8.0), glycine/NaOH (pH 9.0-10.0), Na 2 CO 3 /NaHCO 3 (pH 10.5-11.0) or Na 2 HPO 4 /NaOH (pH 11.5). Growth at various temperatures (4, 10, 15, 20, 25, 28, 37, 45, 50, 55 and 60 8C) was determined on modified NA adjusted to pH 9.0. Growth under anaerobic conditions was determined after incubation in an anaerobic jar (GasPak Anaerobic systems, BBL) on modified NA. Catalase and oxidase activities were determined using 3 % (v/v) hydrogen peroxide and Kovacs' reagent (Kovacs, 1956) , respectively. Glucose fermentation, arginine dihydrolase, indole production and urease activities, hydrolysis of aesculin, casein, DNA, gelatin, starch, cellulose, Tween 40 and Tween 80 were examined as described by Hansen & Sørheim (1991) . Nitrate reduction was tested in nutrient broth (NB; Difco) supplemented with 0.2 % KNO 3 . Nitrite was monitored with naphthylamine/sulphanilic acid reagents and residual nitrate with Zn powder; gas production was detected in Durham tubes. Production of H 2 S was tested in modified NB supplemented with 0.01 % (w/v) L-cysteine; the indicator was a strip of paper impregnated with lead acetate placed in the neck of the tube.
Other enzyme activities were assayed using the API ZYM and API 20NE kits (bioMérieux) according to the manufacturer's instructions. Carbon utilization was tested using artificial seawater medium (Cho & Giovannoni, 2006) as the basal medium, with pH 9.0, containing each carbon source at a final concentration of 0.5 % (w/v or v/v). When the substrate was an amino acid, the basal medium did not contain NH 4 Cl. Antibiotic sensitivity tests were performed using susceptibility discs (HiMedia Laboratories). Discs were placed on modified MA plates spread with the isolate, which were then incubated at 28 8C for 5 days.
Isoprenoid quinones were extracted according to the method of Collins et al. (1977) and analysed by HPLC as described by Tamaoka et al. (1983) . Polar lipids were extracted according to the procedures described by Minnikin et al. (1979) and identified by two-dimensional TLC after spraying with the appropriate detection reagents (Collins & Jones, 1980) . Biomass for quantitative fatty acids analysis of the isolate was obtained by scraping cells from TSA plates supplemented with 1 % NaCl that had been incubated for 5 days at 28 8C. Whole-cell fatty acids of the reference strains Cecembia calidifontis DSM 21411 T , Cecembia lonarensis KCTC 22772 T and F. flavus DSM 22241 T were analysed from biomass grown at 28 8C (TSA supplemented with 1 % NaCl, 3 days) and wholecell fatty acids of the reference strain Aquiflexum balticum DSM 16537
T was analysed from biomass grown at 28 8C (TSA supplemented with 1 % NaCl, 5 days). Analysis of the cellular fatty acid pattern followed the method described by Sasser (1990) using GC (model 7890, Agilent) and the Sherlock Microbial Identification System version 6.0 (MIDI) and standard MIS Library TSBA6.
Genomic DNA extraction, PCR amplification of the 16S rRNA gene and sequencing of the purified PCR product were carried out as described previously (Cui et al., 2001) . The PCR product was purified using a PCR purification kit (Shangon), ligated into the vector pMD18-T (TaKaRa Biotechnology) and transformed into Escherichia coli DH5a. An automatic sequencer (model 3730, Applied Biosystems) was used to determine the 16S rRNA gene sequence. The sequenced length of 16S rRNA gene of strain YIM 4-4 T was 1511 bp. The 16S rRNA gene sequences of the closely related taxa were retrieved from the GenBank database using BLAST software (Altschul et al., 1997) , the All-Species Living Tree (Release LTPs 121) and the EzTaxon-e server (Kim et al., 2012) . The sequences obtained were aligned and similarities were calculated using the CLUSTAL_X program (Thompson et al., 1997) . Phylogenetic trees were reconstructed by the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) methods with MEGA6 (Tamura et al., 2013) . Evolutionary distances were calculated according to the algorithm of Kimura's two-parameter model (Kimura, 1980) for the neighbour-joining method. Bootstrap analysis was used to evaluate the tree topology by means of 1000 resamplings (Felsenstein, 1985) .
Cells were aerobic, Gram-stain-negative, catalase-and oxidasepositive, rod-shaped, 0.3-0.4 mm wide and 1.3-2.0 mm long (Fig. S1 , available in the online Supplementary Material). Neither flagella nor endospores were observed. Growth occurred on NA and TSA supplemented with 0-6 % (w/v) NaCl. Colonies were red, circular, convex and opaque with regular margins after growth on TSA and NA supplemented with 2 % (w/v) NaCl at 28 8C for 4 days. The temperature range for growth was 4-40 8C and the pH range for growth was pH 7.5-11.5. The isolate was sensitive to vancomycin (30 mg), penicillin (10 IU), chloramphenicol (30 mg), norfloxacin (10 mg), erythromycin (15 mg), rifampicin (5 mg), ciprofloxacin (5 mg) and amikacin (30 mg), and resistant to novobiocin (5 mg), tobramycin (10 mg) and ampicillin (10 mg). The absorbance spectrum of strain YIM 4-4 T showed a peak with maximum absorbance at 480 nm with two shoulder peaks at 450 nm and 504 nm, which suggested the presence of carotenoids. The genomic DNA G+C content was determined by HPLC according to the method of Mesbah et al. (1989) , after DNA extraction according to the method of Cui et al. (2001) . Genomic DNA from Escherichia coli K-12 was used as a standard. The DNA G+C content of the isolate was 43.0 mol%.
In the polar lipid profiles, strain YIM 4-4 T shared several traits with strains Cecembia calidifontis DSM 21411 T and F. flavus DSM 22241 T (Fig. S3) . The major polar lipid components of strain YIM 4-4 T (Fig. S3a) were phosphatidylethanolamine (PE), one unknown phospholipid (PL1), two unknown polar lipids (L2, L3), and one unknown T , especially in the amino-group polar lipids and unknown polar lipid fractions (Fig. S3c, d ).
In addition, the fatty acid profiles of Cecembia lonarensis KCTC 22772
T and Aquiflexum balticum DSM 16537 T distinguished them from the strain YIM 4-4 T ( Table 2 ). The major respiratory quinone was menaquinone-7 (MK-7). The predominant cellular fatty acids of strain YIM 4-4 T were iso-C 15 : 0 (22.7 %), iso-C 17 : 1 I/anteiso-C 17 : 1 B (12.9 %), iso-C 16 : 1 G (8.3 %), iso-C 17 : 0 3-OH (7.1 %), C 16 : 1 v7c/C 16 : 1 v6c (6.8 %) and iso-C 16 : 1 (5.6 %). The cellular fatty acid pattern of strain YIM 4-4 T is shown in Table 2 T and Aquiflexum balticum DSM 16537 T , but clear differences could also be observed in relative amounts of fatty acids (Table 2 ).
Phylogenetic analysis of the almost-complete 16S rRNA gene sequence revealed that the isolate occupied a distinct lineage with members of genera Cecembia, Fontibacter, Aquiflexum, Shivajiella, Indibacter and Mariniradius of the family Cyclobacteriaceae (Fig. 1) . The topology of the phylogenetic tree reconstructed using the neighbour-joining algorithm was similar to those of the trees reconstructed using maximum-likelihood and maximum-parsimony algorithms (data not shown). Sequence analysis revealed that strain YIM 4-4 T was closely related to Cecembia calidifontis RQ-33 T (94.2 % 16S rRNA gene sequence similarity), F. flavus CC-GZM-130 T (94.1 %), Fontibacter ferrireducens Sgz-2 T (94.1 %), Cecembia lonarensis LW9 T (93.9 %), Aquiflexum balticum BA160 T (93.8 %), Indibacter alkaliphilus LW1
T (93.6 %) and Shivajiella indica S1 T (92.3 %), and exhibited less than 93.0 % sequence similarity to other members of the family Cyclobacteriaceae (phylum Bacteroidetes). Because of these low similarities, DNA-DNA hybridization experiments were not performed. The rather low levels of sequence similarity also suggest that the isolate belongs to a novel genus-level taxonomic group.
The data from phenotypic, chemotaxonomic, genotypic and phylogenetic analyses suggest that the isolate could not be assigned to any known taxon. Differences in some phenotypic features (Table 1) , as well as in the fatty acid compositions (Table 2) , polar lipid profiles (Fig. S3a, b , c, d, e) and 16S rRNA gene sequences, differentiate the isolate clearly from phylogenetically related taxa and indicate that the isolate represents a novel genus and species, for which the name Mongoliibacter ruber gen. nov., sp. nov. is proposed.
Description of Mongoliibacter gen. nov. (Mon.go.li.i.bac9ter . N.L. n. Mongolia; N.L. masc. n. bacter, rod; N.L. masc. n. Mongoliibacter a rod bacterium from Mongolia, referring to the isolation of the type strain from the Mongolia plateau). Cells are Gram-stain-negative, non-motile, non-endosporeforming rods. Aerobic, catalase-and oxidase-positive. Carotenoid pigments are produced. MK-7 is the only respiratory quinone. The major polar lipids are phosphatidylethanolamine, one unknown phospholipid, two unknown polar lipids and one unknown aminolipid.
Mongoliibacter
The dominant fatty acids are iso-C 15 : 0 , iso-C 17 : 1 I/ anteiso-C 17 : 1 B, iso-C 16 : 1 G, iso-C 17 : 0 3-OH, C 16 : 1 v7c/ C 16 : 1 v6c and iso-C 16 : 1 . The genus Mongoliibacter is a member of the family Cyclobacteriaceae. The type species is Mongoliibacter ruber.
Description of Mongoliibacter ruber sp. nov.
Mongoliibacter ruber (ru'ber. L. adj. ruber red).
Shows the following characteristics in addition to the description given for the genus. Colonies are red, circular, convex and opaque with regular margins. Cells are 1.3-2.0 mm in length and 0.3-0.4 mm in width. Temperature range for growth is 4-40 uC (optimum 25-28 uC) and pH range for growth at 28 uC is pH 7.5-11.5 (optimum pH 8.0-11.0). Growth at 28 uC occurs at NaCl concentrations of 0-6 % (w/v) (optimum 0.5-2 %). 
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T ) was isolated from surface water collected from the Dugerno lake (42u 419 N 115u 519 E; pH 9.5; 4 %, w/v, salinity), a haloalkaline lake located in the Hunsandake desert, Inner Mongolia, China. The genomic DNA G+C content of the type strain is 43.0 mol%.
